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SUMMARY

This study examined the acute oral and intraperitoneal toxicity of WR242511 tartrate and WR269410
in mice. The dose levels were selected on the basis of range-finding tests. After dosing, the animals
were weighed weekly, observed daily for 14 days, and the survivors were necropsied on Day 14.
Nonsurvivors were also necropsied.

As shown in Table 1, the acute oral LD50s of WR242511 tartrate, administered in 1%
methylcellulose/0.4% Tween 80 by gavage, were not significantly different between sexes (males; 23.0
mg base/kg and females; 22.45 mg base/kg). The LD50 values obtained when WR242511 tartrate was
administered intraperitoneally in the same vehicle were identical for both sexes (21.82 mg base/kg).
Thus, the LD50 of WR242511 tartrate was unaffected by sex or route of administration.

Due to dosage formulation problems, WR269410 was administered as a solution in polyethylene
glycol 200 (PEG 200). An oral LD50 could not be calculated because of apparent vehicle lethality at
the dosing volumes necessary to administer lethal doses of WR269410. The oral LD50 of WR269410
is however estimated to exceed 1000 mg/kg, based on the additive contribution of the vehicle to the
mortality observed. In the intraperitoneal acute toxicity test, WR269410 was administered in PEG 200
resulting in a LD50 value of 117.43 mg/kg in males and 190.04 mg/kg in females (Table 1). Thus,
WR269410 is several-fold less acutely toxic than WR242511 tartrate administered by either route.
This latter drug also demonstrated a significantly steeper dose-mortality curve.

INTRODUCTION

The purpose of this study was to assess the toxicity of the test article in CD* mice following a single
oral or intraperitoneal dose. The experimental design was based on the Sponsor’s requirements. The
protocol for this study was approved by the UIC Animal Care Committee. The mouse is a standard
and accepted species for toxicology studies, and was specified by the Sponsor. The routes were also
specified by the Sponsor. No unforseen circumstances affected the integrity of the study. Dosing was
initiated on April 29, 1993 and the in-life portion was terminated on June 30, 1993.

MATERIALS AND METHODS
3.1 Test Articles

The test article (WR242511 Tartrate, Bottle No. BM05816, Lot No. DJD-08-235), a yellow,
crystalline powder, was received on December 15, 1992 from Hemer & Co. and was assigned
an in-house chemical number (1720614). It was stored in the original container at -20 to

-15°C and at the ambient relative humidity of the freezer. The Analytical Chemistry Report
is contained in Appendix 1. The test article was initially identified by GC-MS and the

purity was determined by HPLC (99.51 + 0.02%).

The second test article [WR269410 in Polyethylene Glycol 200 (PEG 200); concentration 100
mg/ml] was received on April 27, 1993 from Dr. Douglas R. Flanagan, University of Iowa,
College of Pharmacy. The test article was assigned an in-house chemical number (1620614).

It was stored in the original container at 0 - 4°C and at the ambient relative humidity of the
refrigerator. The Analytical Chemistry Report is contained in Appendix 1. The test article
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was initially identified by GC-MS and the purity was determined by HPLC (100%). The
concentration of two batches of the received test article in PEG 200 was determined to be
99.95 and 99.5 mg/ml by Dr. Flanagan, and is documented in Appendix 2.

Dosage Formulations

WR242511 tartrate was administered as a suspension using 1% methylcellulose/0.4% Tween
80 as the vehicle. The dose levels and formulation concentrations of WR242511 tartrate in this
report refer to quantities of base, not tartrate salt. Because a suspension of WR269410 in 1%
methylcellulose/0.4% Tween 80 could not be passed through needles necessary to dose mice,
following discussions with the Sponsor, the drug was administered as a solution in PEG 200.
Stock solutions of WR269410 (concentration 100 mg/ml) were received from Dr. Douglas R.
Flanagan as described above. Samples of all WR242511 tartrate dosage formulations were
analyzed for test article concentration prior to their use. Samples of all WR269410 dosage
formulations were sent to Dr. Flanagan for analysis, but the analysis report of test article
concentration shown in Appendix 2 was received subsequent to test article use. Therefore,
because report analysis was not released prior to dosing, one dosage formulation of
WR269410 was used in the acute toxicity study by intraperitoneal administration that was not
within 10% of its intended concentration (11.8% of target). The results of these analyses are
summarized in Table 2.

Test System

Virus Antibody Free male and female CD® mice, approximately 6 weeks of age (Date of
Birth: March 15, 1993), were obtained from Charles River Breeding Laboratories, Portage,
Michigan on April 19, 1993. A second set of Virus Antibody Free male and female CD®
mice, approximately 6 weeks of age (Date of Birth: April 27, 1993), were obtained from
Charles River Breeding Laboratories, Portage, Michigan on June 09, 1993. Upon arrival, the
animals were sexed and examined to determine their health, and were assigned a study-unique
quarantine/pretest number. They were individually housed in polycarbonate cages, with
Anderson Bed-o-cob® bedding (Heinold Co., Kankakee, IL), which conformed to the upper
weight range recommended in the Guide for the Care and Use of Laboratory Animals, DHHS
(NIH) No. 86.23. Animal room temperature and relative humidity were generally

maintained at 65 - 78 °F and 30 - 70%, respectively. The room was on a 14 hour light/10
hour dark cycle. The animals were transferred to clean cages once weekly.

The mice were provided ad libitum access to drinking water via an automatic watering system
in which the room distribution lines were flushed daily, and to Purina Certified Rodent Chow
No. 5002 (Ralston Purina Company, St. Louis MO) except for a 3 - 6 hour fast prior to oral

dosing and until = 2 hours after dosing. The water was untreated with additional chlorine or
HCI. The animals were quarantined for approximately one week prior to test article

administration, except for the range-finding test which was conducted during the quarantine
period. They were examined by the Clinical Veterinarian near the end of the quarantine
period, and were released for placement on test at that time.
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Experimental Design

The study was conducted in phases. The particular phases of the study are designated in the
summary and the individual data as follows: (1) the study number, "105" in the first three
digits; (2) the route, either "PO" (oral) or "IP" (intraperitoneal) in the next two digits; and (3)
the test article, either "24" (WR242511 tartrate) or "26" (WR269410) in the last two digits.
One exception exists for this designation of study phase; data obtained from the second group
of animals administered WR269410 by gavage. In this case, test article WR269410 is
designated by the number "6" and the indication that this is a second set is designated by the
letter "A".

In range-finding tests, the selected animals were identified by their pretest number. A cage
card appeared on the front of each cage and contained the following information: study
number, animal number, test article identification, treatment group number and dose level.
Oral dosing (gavage) was accomplished by the use of a rigid oral feeding needle. In
intraperitoneal tests, dosing was accomplished by the use of a 25 gauge x 5/8 inch needle.

Body weights were obtained on Day 0 for dosing calculations. The animals were observed
for clinical signs and mortality for at least 5 days. Survivors were euthanized and discarded.
No post-mortem observations were conducted on these animals.

In acute toxicity tests, at the end of the quarantine/pretest period, 5 animals/sex/group were
chosen for the study using a computer generated-randomization program. The selected
animals were uniquely identified by an ear tag. A cage card appeared on the front of each
cage and contained the following information: study number, animal number, test article
identification, treatment group number and dose level.

The test animals were given either a single oral dose or a single intraperitoneal dose of the
appropriate concentration of the test article. Following an approximate 3 hour fast, the oral
dosing was accomplished by the use of a rigid oral feeding needle. The intraperitoneal dosing
was accomplished by the use of a 25 gauge x 5/8 inch needle.

All animals were observed at least three times on Day 0 following test article administration
(designated in the data as either "1, 2, or 3", or as "#1, #2 or #3" following the clinical sign
of toxicity seen) and daily thereafter. Body weights were obtained in Week -1, and on Days
0, 7 and 14. All test animals which died were grossly necropsied as soon as possible. At
fourteen days post-treatment (Day 14), all surviving animals were sacrificed by carbon dioxide
and a gross necropsy was performed. The necropsy procedure was a thorough and systematic
examination and dissection of the animal viscera and carcass. A veterinary pathologist was
available to verify gross lesions. All tissues and organs were discarded following termination
of the gross necropsy procedure.

The incidence of all pharmacologic and/or toxicological effects were calculated for each dose

levels by sex. For body weights, means and standard deviations were calculated for each dose
level by sex and time point. For the toxicity tests, probit analysis of dose-mortality data was
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used to calculate the LD50 and its 95% confidence interval and the slope of the dose-mortality
curve. The method of Miller and Tainter (1944) was used to calculate an LDS50 values
because it is able to perform linear regression with one only data point between 0% and 100%
mortality, which occurred with WR242511 tartrate due to a very steep dose-mortality curve.
34A WR242511 Tartrate
3.4A.1 Range-Finding Test
3.4A.1.1 Gavage

Dose levels listed below were tested in the range-finding test.

Dosage Dosing

Dose Level Formulation Volume No. of No. of
(mg base/kg) {mg/ml) (ml/kg) Males Females

15 1.5 10 2 2

20 2.0 10 2 2

25 2.5 10 2 2,

35 3.5 10 2 0

50 5.0 10 2 2

3.4A.1.2 Intraperitoneal

Dose levels listed below were tested in the range-finding test.

Dosage Dosing

Dose Level Formulation Volume No. of No. of
(mg/kg) (mg/ml) (ml/kg) Males Females

5 1.0 5 0 2

10 2.0 5 0 2

15 3.0 5 2 O

20 4.0 S5 2 2

25 5.0 S 2 2

35 7.0 5 2l 0

50 10.0 5 2 2
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I 3.4A.2 Acute Toxicity Test
3.4A.2.1 Gavage

Based on the range-finding test, the following were administered.

Dose Dosage Dosing
Treatment Level Formulation Volume No. of No. of
Group (mg base/kg) (mg/ml) (ml/kg) Males Females
1 10 1.0 10 5 5
2 13 1.3 10 5 5
3 17 17 10 5 5
4 23 2.3 10 5 5
5 30 3.0 10 5 5
3.4A.2.2 Intraperitoneal
Based on the range-finding test, the following were administered.
Dose Dosage Dosing
Treatment Level Formulation  Volume No. of No. of
Group (mg base/kg) (mg/ml) (mlkg) Males Females
1 10 2.0 ) 5 5
2 13 2.6 5 S 5
3 17 3.4 5 5 5
4 23 4.6 5 5 5
5 30 6.0 S5 S 5

34B WR269410
3.4B.1 Range-Finding Test

3.4B.1.1 Gavage

The following dose levels were tested in the range-finding test.
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Dosage Dosing
Dose Level Formulation Volume No. of No. of
(mg/kg) (mg/ml) (ml/kg) Males Females
0 0 10 2 2
100 10 10 2 2
400 40 10 2 2
650 65 10 2 2
1000 100 10 2 2
1500 100 15 2 2
3.4B.1.2 Intraperitoneal
The following dose levels were tested in the range-finding test.
Dosage Dosing
Dose Level Formulation Volume No. of No. of
(mg/kg) (mg/ml) (mlkg) Males Females
0 0 S 2 2
100 20 5 2 2
150 30 5 2 2
200 40 5 2 2
400 80 S 2 2

3.4B.2 Acute Toxicity Test

3.4B.2.1 Gavage

Based on the range-finding test, the following were administered. The dosing volume
was increased from 10 ml/kg in the range-finding test to 20 ml/kg in order to
administer the necessary doses.

Dose Dosage Dosing
Level Formulation Volume No. of No. of
(mg/kg) (mg/ml) (ml/kg) Males  Females

800 40 20 ) 5
1100 55 20 5 S
1300 65 20 S 5
1500 75 20 5 5
1750 87.5 20 5 5
2000 100 20 5 5

A second set of animals was subsequently added to determine if the increase in dosing
volume (10 mlkg in the range-finding tests to 20 ml/kg in the toxicity tests) had
contributed to a higher incidence of mortality of WR269410 than expected (see
Section 4.2B).
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Dose Dosage Dosing
Level Formulation = Volume No. of  No. of
(mg/kg) (mg/ml) (mlkg) Males  Females
0 0 10 5 8
0 0 20 5 S
800 80 10 <) 5
1000 100 10 5 5
3.4B.2.2 Intraperitoneal
Based on the range-finding test, the following doses were administered.
Dose Dosage Dosing
Treatment Level Formulation = Volume No. of  No. of
Group (mg/kg) mg/ml (mlkg) Males  Females
1 100 20 5 5 3
2 120 24 5 5 3
3 140 28 5 5 5
4 170 34 5 5 5
5 200 40 5 5 g

4. RESULTS
4.1 Range-Finding Test
4.1A WR242511 Tartrate

4.1A.1 Gavage

4.1A.1.1 Clinical signs

15 mg base/kg: no abnormal signs observed
20 mg base/kg: rough coat, hunched posture, ataxia, found dead
25 mg base/kg: rough coat, hunched posture, found dead

35 mg base/kg: rough coat, hunched posture, found dead (only & dosed)

50 mg base/kg: convulsions, found dead
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4.1A.1.2 Mortality

Mortality*
Dose Level (mg base/kg) Males Females
15 072 0/2
20 2/2 22,
25 12 2/2
35 22 -
50 272 2/2

*number of deaths/number of animals in group.

4.1A.2 Intraperitoneal

4.1A.2.1 Clinical Signs

5 mg base/kg: no abnormal signs observed (? only dosed)
10 mg base/kg: no abnormal signs observed (% only dosed)
15 mg base/kg: rough coat, hunched posture
20 mg base/kg: rough coat, hunched posture, found dead (S only)
25 mg base/kg: rough coat, hunched posture, lethargic, found dead (% only)
35 mg base/kg: no abnormal signs observed (3 only dosed)
50 mg base/kg: rough coat, lethargic, found dead
4.1A.2.2 Mortality
Mortality*
Dose Level (mg base/kg) Males Females
5 - 0/2
10 - 0/2
15 0/2 0/2
20 172 0/2
25 0/2 2/2
35 0/2 -
50 22 2/2

‘number of deaths/number of animals in group.
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4.1B WR269410
4.1B.1 Gavage
4.1B.1.1 Clinical Signs
0 mg/kg: no abnormal signs observed

100 mg/kg: rough coat, decreased activity (slight)

400 mg/kg: rough coat, decreased activity (slight)

650 mg/kg: rough coat, lethargic
1000 mg/kg: rough coat, decreased activity (slight), lethargic
1500 mg/kg: rough coat, decreased activity (slight), lethargic, comatose, found dead

4.1B.1.2 Mortality

Mortality*
Dose Level (mg base/kg) Males Females

0 0/2 02

100 0/2 0/2

400 0/2 0/2

650 0/2 0/2

1000 0/2 0/2

1500 0/2 12

*number of deaths/number of animals in group.

4.1B.2 Intraperitoneal
4.1B.2.1 Clinical Signs

0 mg/kg: decreased activity (slight)
100 mg/kg: rough coat, decreased activity (slight), lethargic
150 mg/kg: rough coat, hunched posture, decreased activity (slight), lethargic, comatose,
found dead
200 mg/kg: rough coat, decreased activity (slight), lethargic, bloated, ataxia, comatose,
found dead
400 mg/kg: found dead
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4.1B.2.2 Mortality

Mortality*
Dose Level (mg base/kg) Males Females
0 072 0/2
100 0/2 0/2
150 072 22
200 22 22
400 22 22

*number of deaths/number of animals in group.

4.2 Acute Toxicity Test
4.2A WR242511 Tartrate
4.2A.1 Gavage

4.2A.1.1 Dosage Formulation Analysis
Dosage formulation analysis is shown in Table 2 and is described with the analytical
chemistry methodology in Appendix 1. All test article dosage formulations were
within 10% of their intended concentration.
4.2A.1.2 Clinical Signs
Clinical signs of toxicity (hunched posture, decreased activity, lethargy, ataxia) were
primarily limited to the two highest treatment groups (23 and 30 mg base/kg) in both
sexes. Rough coat was observed in many of the lower dose animals. However,
hunched posture was only seen in a few lower dose animals (Tables 3 and 4, and
Appendix 3).
4.2A.1.3 Body Weight
Body weights and body weight gains were generally unaffected by test article
treatment for those animals which survived the fourteen day observation period
(Tables S, 6, 7 and 8, and Appendix 4).
4.2A.1.4 Necropsy

Necropsy observations are shown in Table 9. Gross lesions were not observed.
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42A.1.5 Mortality

Dose-mortality data are shown in Table 10 and the LDS50 data are shown in
Appendix 5. The oral LD50 (and its 95% confidence interval) of WR242511 tartrate
for males are 23.0 (15.47 to 34.19) mg base/kg and the dose-mortality curve slope
(probit/log dose) is 15.8. For females, the corresponding data are 22.45 (15.14 to
33.29) mg base/kg and the dose-mortality curve slope is 15.9. The LD50 and
corresponding values were calculated by the method of Miller and Tainter (1944).

Intraperitoneal
4.2A.2.1 Dosage Formulation Analysis

Dosage formulation analysis is shown in Table 2 and is described with the analytical
chemistry methodology in Appendix 1. All test article dosage formulations were
within 10% of their intended concentration.

4.2A.2.2 Clinical Signs

Significant clinical signs of toxicity (hunched posture, decreased activity, ataxia,
comatose state) were seen only in the two highest treatment groups (23 and 30 mg
base/kg) in both sexes (Tables 3 and 4, and Appendix 3). Rough coat was seen in all
treatment groups.

42A.2.3 Body Weight

Body weights and body weight gains were generally unaffected by test article
treatment for those animals which survived the fourteen day observation period
(Tables 5, 6, 7 and 8, and Appendix 4).

4.2A.2.4 Necropsy

Necropsy observations are shown in Table 9. No gross lesions were observed.
4.2A.2.5 Mortality

Dose-mortality data are shown in Table 10 and the LD50 data is shown in
Appendix 5. The intraperitoneal LD50 of WR242511 tartrate for both males and
females is 21.82 mg base/kg with a 95% confidence interval of 14.75 to 32.29 mg

base/kg. The dose-mortality curve slope (probit/ log dose) is 15.99. The LD50 and
corresponding values were calculated by the method of Miller and Tainter (1944).
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42B WR269410
4.2B.1 Gavage (Set 1)
4.2B.1.1 Dosage Formulation Analysis

Dosage formulation analysis is shown in Table 2 and Appendix 2. All test article
dosage formulations were within 10% of their intended concentration.

4.2B.1.2 Clinical Signs

Due to the high incidence of mortality, signs of toxicity were observed in all treatment
groups in both sexes (Tables 3 and 4, and Appendix 3). Animals which survived
generally recovered from treatment-related clinical signs.

4.2B.1.3 Body Weight
Body weights are shown in Tables 5 and 6. All surviving animals gained weight

(Tables 7 and 8, and Appendix 4), but because of the high incidence of mortality,
differences between treatment groups could not be discerned.

4.2B.1.4 Necropsy
Necropsy observations are shown in Table 9. Gross lesions were not observed.
4.2B.1.5 Mortality

Dose-Mortality data are shown in Table 10. LDS50 values could not be calculated due
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